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S YSTm AJjP METHOD FOR TERRITORY THERMAL MONI TQRPjG 

" DESCRIPTION ~ I~~ ' ;~7~~ 

The present invention relates to an enviiinment monitoring system and to a related 
method. 

In particular, the invention relates to an integrated system for detecting critical 
thermal levels in the environment. In a specific ^plication thereof, the invention 
provides a system for detecting fires, within wooded areas. In alternative applications, 
the invention genially relates to a system for detecting critical themial variations in' 
any type of enviromnent, and in particular in industrial facilities, buildings and so on. 
Temperature is a very important parameter in many fields. For instance, in industrial 
facilities temperature can influence the correct operation of plants and equipment. 
Moreover, in any field a temperature rise can lead to fires or, in feet, indicate the 
pr^ence of flames. 

Although safety systems are known which are able to measure temperature .in ' 
environments that are potentially at risk of thermal damage, the starting and 
spreading of fires out of natural or induced causes is a very widespread problem* . 
today, entailing a dramatic impact on the environment and having serious economic 
impUcations; For instance, in the field of forestry, in spite of the efforts expended , to , , 
improve the timelmess and eflFectiveness of extinguishing operations^ every year fires ' 
destroy very large portions of wooded areas. 

US 2002/0026431 discloses a fire detection system comprising surveillance satellites 
having fire detection means based on imaging equipment, surveillance aircraft or 
balloons also carrying said fire detection equipment, fire control headquarters in 
communication with said satellites and crafts and remote centers for helping the 
headquarters in the control and coordination of fire fighting resources. The remote 
centers are in voice communication with headquarters for full coordination. In 
addition to the satelUtes and the crafts, also selected fire fighting resources can have 
video or infixed sensors for detecting fire. Control centers, sateUites, surveillance 
crafts and fire fighting resources are also apt to update the headquarters with weather 
infi>nnation. US 2002/0026431 also mentions that infiared sensing units can be 
located on towers communicating with headquarters or remote centers. 
Therefore, in summary US 2002/0026431 provides for a fire fighting system wherein 
multiple resources - and specifically satellites, crafts and eventually selected &re 
fighting resources - are used for detecting fire by imaging techniques and wherein 
local contirol centers and headquarters are used for detecting weather conditions and 
for coordinating such, resources. 

The technical problems constituting the basis for the present invention, therefore, is 
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to provide an environment monitoring system and a related method that allow to 
improve the rapidity -and effectiveness' of operations aimed at limiting and/or 
containing damages in case of critical temperature rise and in particular of operations 
for extinguishing a fire event. 
5 Said problem is solved by a system as claimed in claim 1 . 

According to the same inventive concept,^the present invention also relates to a 
method according to claim 26. 

In the present cbntext, the expression "environment monitoring** is to be construed in 
the broad sense» as referred to the monitoring of any kind of environment, in 
10 particular wooded areas, natural parks, agricultural areas, civil areas, military areas, 
industrial areas, specific facilities and/or buildings and/or areas delinoited^ thereby, 
* and so on. 

Moreover, the term "critical temperature variations** herein indicates temperature 
* - : , variations apt to cause damages in the monitored environment, for instance, variations 
15 that indicate the onset of a fire. * 

' • The present invention provides some important advantages. The.main advantage is 



Fa M ip kinthSCiPpfl 



wo 2004/008407 



PCT/IT2002/000464 



- 2 - 

that the integrated processing of locally acquired data with those known a priori and 
stored at the central control station level allows to optimise the time and quality of 
the operations aimed at limiting the consequent damage. 

Otiier advantages, characteristics and employment procedures of the present 
5 invention shall become readily apparent from the following detailed description of 
some embodiments, provided by way of non limiting example. Reference shall be 
made to the figures of the accompanying drawings, in which: 

Fi gure 1 shows a block diagram of an embodiment of the environment monitoring 
system according to the present invention; 
10 Figure^shows a perspective view of an embodiment of a device for monitoring the 
temperature in a territory of the system of Figure 1; 

Figures 3A and 3B b oth refer to an alternative embodiment of a detail of the device 
of Figure 2, respectively showing a perspective view and a longitudinal section view; 
and Figure 4 shows an embodiment variation of the device of Figure 2. 

15 With reference initially to Figure 1, an environment monitoring system according to 
the present invention, and in particular a system for territory thermal monitoring, is 
globally indicated as 100. This comprises first of all a plurality of monitoring devices 
distributed over the territory to be monitored, one of which is shown in greater detail 
in Figure 2 and is globally indicated as 1. Typically, the devices 1 will be distributed 

20 over a larger or smaller area according to the requirements of the application; for 
instance, it coiild be a forest area for the application of detecting and preventing 
forest fires. 

As stated above, the expression "environment monitoring" is to be constmed herein 
in its broadest sense. 

25 Purely by way of example, the invention shall be described hereafter with reference 
to a specific application thereof, i.e. the aforesaid monitoring of a forest area, natural 
park or agricultural area. 

Each device 1 is apt to continuously provide to a remote central control station 101 
data on tiie environmental conditions of the monitored portion of territory, and to 
30 detect temperature anomalies thereol^ in particular the thermal breaking point that is 
cause of possible fires. 

In case of alternative ^)plications of the invention, for instance for monitoring 
industrial i^ilities or areas, the aforesaid thermal breaking point may instead also 
indicate an imminent technical operating failure and/or enviromnental damage. 
35 To perform the aforesaid fimction, the device 1 comprises a plurality of means for 
acquiring enviroimiental data to be described shortly, each dedicated to tiie detection 
and measurement of specific local information and parameters. 
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With reference also to Figure 2, the aforesaid acquisition means can, according to the 
application whereto they are dedicated, be supported on a frame 2 of the device 1, 
which in the present embodiment comprises a structure 2 shaped substantially as a 
tripod and constructed with telescopic tubes. Said structure 3 is anchored to the 
5 ground by means of conventional fastening means 4, and it comprises a stabilisation 
ballast 5. 

In correspondence with its upper portion, the structure 3 also sustains a platform 6 
apt to support some of the aforesaid means for acquiring environmental data 
necessary for the intended aim. 

10 In particular, the device 1 comprise image detection means 7 and thermal detection 
means 9, the latter apt to detect critical temperature variations in the area of interest, 
in the present application associated with the development of a flame, i.e. to identify 
temperature anomalies and possibly detect the flame core in the monitored portion of 
territory. Both said means 7 and 9 are suitable for various alternative embodiments. 

15 Based on a first embodiment, whereto Figure 2 schematically refers, the image 
detection means 7 and the thermal detection means 9 comprise three common 
telecameras, housed on the platform 6 and each indicated with the reference 8. The 
telecameras 8 are positioned at a relative angular distance of about 120 degree from 
each other, in order to cover the surrounding space for 360 degrees. As shall be 

20 illustrated shortly, the telecameras 8 are apt to operate both in the visible and in the 
infrared range. 

The telecameras 8, if necessary, are provided with actuation means (not show herein) 
that allow both lateral and up/down motions and that are commanded by a local 
management and control unit 15 to be described farther on. Also the operational 

25 parameters and the functions of the telecameras 8, for instance tiie close/far zoom 
function, can be commanded by the aforesaid local management and control unit 15. 
Also in the embodiment of Figure 2, the tiiermal detection means 9 are of the multi- 
band type and apt to obtain, for each telecamera 8, infrared images, and hence 
emission of infrared energy potentially associated with the presence of thermal 

30 anomaly phenomena, for instance the presence of a flame. 

Based on a second embodiment, shown in detail in Figures 3A and 3B, the means 7 
and 9 comprise a single common telecamera mounted on a rotatable platform 93 and 
otherwise similar to the telecameras of the first embodiment. Therefore, the means 7 
and 9 of said first and second embodiments shall now be described in greater detail 

35 with reference to the aforesaid Figure 3A and 3B. 

First of all, as mentioned above, the, or each, telecamera 8 provides both a 
visualisation means in the visible field and a thermal detection means for acquiring 
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infiared images, i.e. it is a so-called thermo-camera. For this purpose, it is provided 
with an infrared microbolometric sensor. Moreover, with the telecameras 8 are 
associated two distinct acquisition boards, one, indicated as 900, for acquiring 
standard video images in the visible range and another, indicated as 901, for 

5 acquiring in&ared images. These boards thus provide interface means between the 
telecameia (visible and IR) and the management and control unit 15. 
Although the basic principle for the detection of images in the infrared range is well 
known, it is briefly described hereafter for tiie sake of greater completeness. Warm 
bodies emit electromagnetic radiation on multiple wavelengths. In particular, the 

10 warmer a body is, the more infrared radiation it will eimt as an efifect of the thermal 
agitation of its molecules or atoms. The specific spectral distribution of the emitted 
radiation depends on the nature of the body and on its temperature. For example, daik 
colours and opaque surfaces generally have high emissivity and irradiate with greater 
effectiveness. 

15 Therefore, by detecting the infrared energy emitted by the bodies, the thermo-camera 
generates a real time image and provides a thennal trace of the scene, highlighting 
relative tCTiq)erature differences between adjacent areas. 

The aforesaid microbolometric sensor uses one or more ^jpropriate lenses, for 
instance telescopic lenses, to develop a visual matrix in pixels, for instance a matrix 
20 (327x245), that is acquired by the thermo-camera and transmitted to the 
aforementioned local management and control unit 15. 

As the person skilled in the art is well aware, the thermo-camera is apt to detect and 
anq>lify the electromagnetic energy emitted m the form of heat. The sensitivity of the 
fhermo-camera provided in the present embodiment is such as to allow to detect 

25 temperature differences of less than 0.1 °C. 

The data of the thermo-camera are then converted, by the heat detection means 9 
themselves, by the local management and control unit 15 of by the remote control 
station 101, into standard video format, in order to allow it to be easily displayed or 
recorded on digital support. 

30 Since the thermal detection means 9 described above are implemented through means 
that are aheady known in the art, they shall not be further described herein 
Nonetheless, for the sake of the completeness of the description andpurelyby way of 
indication, an example of then possible technical specifications, suitable for flie 
present forest fire detection application, is provided hereafter. 

35 The thermal bands and the operating characteristics of the thermal detection means 9 
can be identified as follows: 
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Spectral bands: NUMBER 4 


band 1: 8.2 -^9.0 jiun (heat mapping of the flames) 
band 2: 10.3 ■^l 1 .3 |xm (enviroimctental mapping) 
band 3: 1 1.5 -5-12.5 |uun (heat mapping of the flames) 
band 4: 8.2 -^12.5 um Oarge space mapping) 


dynamic ranges 


0 to 400 xK (wide area coverage) 

0 to 1300 xK (detected flame mapping) 


NEDT@300xK 


0.005 xK (80-12.5 U) 


Spatial resolution 


0.9 mr 


Surveillance area - elevation 


17 degrees 


azimuth 


selectable (pan coverage) 0 to 360 degrees 


optics 


50mmf^0.73 


calibration 


Real time, multi-level through the lenses 


weight 


about 25 kg 


dimensions 


(23x31x56) cm 


absorption 


35W 


Power supply 


28V DC or 230V 50 Hz 


data rate 


41 Kbytes/s 


data display 


Real time - calibrated in the video 


data recording 


8imn 



Also purely by way of indication, provided below is an example of technical 
specifications of the thermo-camera, suitable to the present fire detection application. 



detector 


327x245 uncooled microbolometer FPA 


FOV 


standard 50 mm lens (F0.7): 20x20 


Heat sensitivity 


0.1^C@30 ^'C 


accuracy 


+2*'Cor2%Fs 


Spectral band 


8-12, 5um 


Measuring range 


-10 to 400 (extensible to 1000 °C) 


display 


4 inch colour TFL LCD, high luminance 


frame rate 


30 Hz 


Working temperature 


-10 ^Cto40°C 


battery 


Li-Ion etc. 


power input 


battery or DC direct input selectable 


video output 


RS 170, RGB 
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colour palettes 


4 sets 


functions 


focus, colour palette, store, play and freeze image, auto image, 
manual image, movable traiperature cursor on both live and frozen 
images, emissivity settings 


image storage 


52 images in 32 Mb Pc card 


compensations 


TempCTature compensation for background, ambient ten5)erature, 
distance and humidity 


dimensions 


( 177x 1 lOx 142) mm without lenses 


weight 


2.1 kg 



With reference now again to Figures 1 and 2, the device 1 also comprises additional 
means 10 for measuring environmental data, in particular meteorological data, also 
housed on the platform 6. In turn, said means 10 comprise sensor means apt to 
5 measure wind speed and direction, humidity, pressure, temperature of the air, of the 
ground, dew tanperature. 

It will be readily apparent that alternative applications of the system of the invention 
can provide for measuring additional environment data and parameters considered 
necessary for the operative application of the system. 
10 On the platform 6 are also supported location means 1 1 of the device 1, in particular 
a GPS system ("Global Positioning System"), ^t to allow the automatic 
determination of the geographic co-ordinates (latitude, longitude and altitude over 
sea level) of the device 1 itself. 

The device 1 fiirther comprises means 12 for transmitting/receiving data to/from the 
15 aforementioned remote central control station 101, based for instance on GPS/GPRS 
or UMTS telephone transmission technology, on a fibre optics transmission 
technology, on a radio-frequency transmission technology in general or on dedicated 
data lines (Elhemet). Said means 12 allow, among other things, the transmission of 
data, also in the form of images, acquired by the different acquisition means 
20 introduced heretofore to the remote central control station 101. hi the present 
embodiment, the means 12 are implemented by means of a data translation system 
(e.g. network board for data line or optical transducer for fibre optics, etc.) positioned 
in correspondence with the platform 6 or fastened on the tripod structure 3 inferiorly 
to the platform 6 itself. 

25 hi the present embodiment, the device 1 also conqwises self-powering means 13, m 
particular a photovoltaic panel and associated known means for converting and 
transmitting energy. Moreover, the device 1 also comprises energy accumulators or 
batteries 14, associated to the photovoltaic panel or independent therefrom. 
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As an alternative or in association with the self-powering means just introduced, the 
device 1 can comprise a power supply fix)m the electrical mains. 
The device 1 lastly comprises the aforementioned local unit 15 for managing and 
controlling its various components, which naturally is in bilateral communication 
5 with all the components introduced heretofore, and in particular with the 
transmission/reception means 12 for sending data to the remote central control station 
101. 

In Figure 2, the unit 15 is represented as physically subdivided in two connected sub- 
units, and in particular a first sub-unit 151, comprising the electronics for managing 

10 and controlling the telecameras 8, of the thermal detection means 9 in general and of 
the GPS system 11, and a second sub-unit 152, comprising means for managing and 
controlling the remaining components of the device 1. In any case it is clear that the 
unit 15 can be entirely housed inside a single case, or be divided into more than two 
sub-units, physically separated and mutually connected. 

15 In the present embodiment, the connection between the unit 15 and the different 
components of the device 1 and the connection between the sub-units 151 and 152 
are achieved by means of conventional data transmission lines 16, shielded for 
instance by means of corrugated pipes. 

The unit 15 conqtrises means 17 for locally processing the data acquired by the 

20 different environmCTtal acquisition means of the device 1 . 

In particular, the unit 15 comprises means for processing the data coming from the 
thermal detection means 9, which processing means are q>t to compare the obtained 
data with pre-detetmined thresholds to detect temperature variations to be considered 
critical for the type of enviroianent monitored. 

25 to the present embodiment, the aforesaid means for processing the data coming from 
the thermal detection means 9 operate as follows. Said processing means receive 
from the means 9 the aforesaid visual matrix in pixels and analyse it by means of a 
known algorithm which provides for an infrared scan over a plurality of appropriate 
thermal bands apt to digitise a spectrum with at least 80,000 pixels. 

30 In particular, the processing means perform the correction of the scanned pixels and 
define calibration parameters automatically, by means of a specific known analysis 
algoritimi. The first scan is interpreted and analysed in a base band (wide infirared 
band 2-s-lOO pm). to case of parametra: anomaly of one of the 80,000 or more pixels 
into which the image is divided, the analysis of the event is re-processed on other 

35 thermal bands suitable for the purpose, in order to identify in particular the pixel that 
generated the anomaly and to analyse the anomaly in greater detail. If the anomaly is 
due to an event considered critical, i.e. ^t to have harmfta consequences on the 
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territory (or, in a different application, with possible negative effects on the operation 
of a monitored plant), such as, in the exanq)le at hand, a fixe, the processing means 
record the event digitising the images and sending an alarm signal to the remote 
central control station 101. Said alarm signal is thus typically associated to Ihe 

5 detection of energy emissions of a predetermined entity, i.e. exceeding a 
predetermined threshold. Otherwise, i.e. if the anomaly is classified as not due to a 
critical event, but to other events such as the passage of a motor vehicle or an 
anomalous and temporary thermal flow, the processing means automatically raise the 
detection threshold for that given pixel and reprocess the scan so that no alarm signal 

10 is generated. This technology, for instance in the field of application for monitoring 
and controlling forest fires, allows to detect a flame with a height of about 20 cm at a 
distance of about 1 0 km, without generating false alarms. 

Upon detection of an anomaly, the processing means can also command the related 
telecamera 8 for the acquisition of images in the visible range of the area where the 
15 supposed critical event is developing. 

In case of large areas to be monitored, the local processing means 17 are also apt to 
compute, co-operatmg with the aforesaid GPS 11 system, the geogr^hic co- 
ordinates of the critical fire event detected, i.e. of the temperature variation assessed 
as critical. 

20 In the present embodiment, the local unit 15 transmits to the central control station 
101, through the means 12, the images acquired by the telecameras 8 in visual and 
infrared mode in digitised form. 

The unit 15 also comprises means for locally storing the acquired data, possibly after 
their processmg, which means 18 may possibly be associated with an analogic/digital 
25 converter of the data. 

In embodiment variations, the processing of the data acquired locally by the device 1, 
and in particularly the processing of the data coming firom the thermal detection 
means 9 described above, can be performed directly by specific processing units 
incorporated in the acquisition means themselves or remotely, i.e. in the central 

30 control station 101. 

Since the local management and control unit 15 and the related data transmission, 
processing and storage means can be implemented by means of conventional 
hardware and/or software components, they shall not be described any further herein. 
With reference now to Figure 1, the central station 101 is apt to receive and transmit 

35 data firom/to the local devices 1, to manage the acquisition means thaeof and to alert 
conq)etent authorities in case of detection of a temperature anomaly and/or possible 
fires. For this purpose, the central station 101 comprises processing means, storage 
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means and means for interfacing wifh its operators which are described hereafter. 
First of all, the central station 101 comprises a plurality of storage units, hereinafter 
referred to as database units 102, each apt to store logistical, technical and/or 
topogr^hic information about the environment to be monitored, necessary for an 
5 integrated processing of the data coming &om the local devices 1 . 
In particular, the central station 101 comprises: 

- a unit for storing information about the topography of the monitored territory, with 
particular reference to the characteristics of the access roads and paths and of the 
access modes, to the morphological-naturalistic makeup and to the technical 

10 characteristics of the territory itself (for instance areas of forest, underbrash, 

brushwood and so on), to the location, dimension and availability of water supply 
points, to the use whereto the area is destined (for example, farmland, natural 
park, industrial area and so on) and to the structures present on the monitored 
territory, with particular regard to those that during fires can represent a hazard for 

15 the equipment and fbe operators, for instance storage areas for highly flammable 

material, methane pipelines and/or electrical lines, motorway routes, tunnels, 
underground railways (in alternative applications, said unit will also store 
information about the mapping of the area and/or monitored facihties, with 
particular reference to the accessing characteristics and/or positioning of the 

20 equipment causing the alarm); 

- a unit for storing information about the available rescue means, both in terms of 
cooling and/or extinguishing equipment/apparatuses and of himian resources, in 
particular about the position and availabiUty thereof — the latter information can be 
updated in real time by means of a direct and continuous connection of the central 

25 station 101 with the bodies responsible for the equipment, personnel and/or 

cormnand for the operation of the facilities at issue; and 

- a xmit for storing information about the location and addresses of all official 
authorities with cognisance over the area (for example, the fire-fighting rescue 
squad, the fire brigade command, the forestry corps, the civil protection authority, 

30 military airports, police and military posts, hospitals, and so on, or, in alternative 

Implications, for example the organisation tasked with maintaining the facility), 
about the human resources available thereto and any private citizens/entities 
owning the area and/or facilities and/or machinery - also the latter information can 
be updated in real time by means of a direct and continuous cotmection of the 
35 central station 101 with the cognisant organisations. 

The aforesaid information about the intended use for the area (or, in alternative 
applications, about facilities and/or machinery) and to its morphological and 
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naturalistic makeup can also be updated in real time by means of the data acquired by 
the local monitoring devices L 

Naturally, all database units 102 can be implemented by means of a single archive 
divided into impropriate sections. 

5 The central station 101 also comprises means 103 for the integrated processing of the 
data coming from the different monitoring devices 1 distributed over the areas of 
interest (or, in altemative applications, inside the facilities). Said integrated 
processing means 103 are apt to process the data coming from the local devices 1 and 
the information contained ia the aforesaid database units 102, in such a way as to 

10 provide the operators of the central station 101 and/or additional connected operative 
centres with output information allowing to plan the operations with exactness. 
First of all, the integrated processing means 103 are apt to extract from the aforesaid 
database units 102, upon specific interrogation and/or automatically, all the 
information referring to the specific area involved with the event as identified in the 

15 alarm signal send by one or more of the local monitoring devices 1 . 

Moreover, said integrated processing means 103 are apt to compute a model of the 
evolution of the fire event (or, in altemative explications, of the thermal front, i.e. of 
the propagation of the heat wave) according to the data provided by tiie thermal 
detection means 9, to the environmental parameters provided by the means 10 and to 

20 the morphological and naturalistic characteristics of the involved area stored in the 
appropriate database unit 102, identifying the areas potentially exposed to the risk of 
damage and/or fire surrounding the zone where the thermal anomalies and/or flames 
were detected. 

The integrated processing means 103 are also apt to prepare a plan of intervention, 
25 indicating the methods and paths available among those stored in the appropriate 
database unit 102 and proposing an optimal plan for reaching the area involved in the 
processed event considering the aforesaid model of evolution of the fire event, the 
number and the type of rescue means and human resources cxmrently available in 
proximity to the interested area or potentially involved by the flames, the logistical- 
30 topographic characteristics of the area and the need to minimise the time needed to 
reach said area. 

The processing means 103 are also apt to provide multiple altemative processes and 
paths, associating to each of them an estimate of the time required to intervene and 
extinguish the fire, i.e. in general of the starting and/or ending times of the 
35 intervention. 

Moreover, the processing means 103 can also adaptively modify the evolution model 
of the aforesaid fire event as a fimction of the intervCTition plan selected by the 
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operators by means of appropriate interface means of the central station 101. 
In the present embodiment, the model of evolution of the fire is based on a function 
with (n + 4) variables, function which is defined according to the specific mtended 
application of the sj^tem. The n variables are determined by the specific territory to 
5 be monitored, for instance wooded area or industrial facility, the remaining four are 
time and the three spatial co-ordinates. 

The foremost hypothesis for determining the model of evolution is based on the 
analysis of the evolution of the event under standard and/or ideal conditions, in an 
isotropic and homogeneous mediimi, defined as model zero. Under such conditions, 
10 the development system is known, analysable and reproducible. In the basic model 
analysed by modifying the parameters of the base model itself and introducing the 
values detected on site, the values of the environmental variables that are significant 
for the evolution are modified, and the new descriptive algorithm thereof is 
determined. 

15 The significant variables for the event are those that were determined and fixed 
during the analysis of the basic model (ideal conditions). In the application of the 
system to forest fires, the basic variable are: 
Air temperature; 
Air relative humidity; 
20 - Atmospheric pressure; 
Wind intensitjr. 
Wind direction; 
Ground temperature; 
Ground humidity; 
25 - Biomasses present (material fire charge); 
Morphology of the territory. 
In tiie determination of the basic model, the variables for which it is acceptable are 
set to zero (absence of wind), the other are set to a standard defined value (e.g. T= 
30 ^'C, P = 1 bar etc.). 

30 Always in the present embodiment, ttie model followed to develop the intervention 
plant to be implemented is based on the ideal intervention that should be carried out 
on the basic model (ideal conditions), when the propagation firont of the event, in 
particular of the heat and/or of the fire, has reached the size of the one set at time t 
Inserting in this model all the environmental parameters measured in real time, the 

35 information stored in the units 102 and relating to the means available and to the 
intervention times thereof, the optimal intervention plan is prepared, which can also 
be modified adaptively according to the real time acquisitions of the acquisition 



wo 2004/008407 



PCT/IT2002/000464 



- 12 - 

means of the local devices 1 and of the measurements taken on site by the 
intervention teams and communicated to the central station 101 through conventional 
data transmission/reception means. 

The processing means 103 can also, according to the processed evolution model, 
5 classify the event with a danger index, estunating its possible environmental and 
economic consequences. 

The danger index can help assess, in case of simultaneous alarm events, the correct 
allocation of the available resources. 

As mentioned above, the aforementioned processing of the data provided by the 
10 thermal detection means 9 can also be carried out by the integrated processing means 
103 rather than by the local management and control unit 15. 

The central station 101 further comprises interface means 104 for communicating the 
data acquired by the local devices 1 and the data processed in integrated fashion by 
the means 103 to the operators of the central station itself and to allow the operators 
15 Ihemselves to interrogate the central station 101 and manage the local devices 1. Said 
interface means 104 comprise for example a plurality of units for displaying the 
images in the visible and/or infrared band sent by the different local control devices 1 
and a console for managing the measured data. 

The central 101 further comprises communication means 105 dedicated to alert and 
20 send instructions to the cognisant bodies for carrying out the intervention plan on a 
local, provincial, regional and national scale. In particular, the central station 101 can 
be connected to maintenance teams, the jBre brigade, the national forestry corps, civil 
protection, local agencies (towns, provinces), volunteer organisations, mountain 
communities, ministries, WWF, local health care unit, police, transport agencies, 
25 road agency, energy agency, information media, airports and so on. 

Since also the central station 101 can be implemented by means of known hardware 
and/or software means, it will not be described any further herein. 
It will therefore be more readily apparent at this point tiiat the system of the invention 
allows to detect, locate and display a significant temperature variation deemed 
30 critical for the development of a fire, for the normal operation of a facility and so on, 
and to process and transmit information about the critical event detected and about 
the intervention for its containment / extinguishing in real time and twenty-four hours 
a day. 

The system of the invention thus allows effective and safe interventions. 
35 It will also be readily sqiparent that tiie present uiVCTtion can be subject to numerous 
forms and embodiment variations, alternative to those described heretofore. 
Fkst of all, the detection means apt to detect the presence of temperature variations 
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can have multiple alternative implementations (detection of fires, mechanical 
malfunctions, modifications of the molecular state, etc.). 

For instance, based on the embodiment shown in Figure 4, the thermal detection 
means, in this case also indicated as 9, are implemented by means of an infirared 
telecamera mounted on a lotatable platform similar to tiiat of the embodiment 
described with reference to Figures 3A and 3B. Unlike the latter embodiment, 
however, the aforesaid thermo-camera is complemented by three telecameras 8 
operatmg only m the visible range and positioned at an angular distance of about 120 
degree fi^om each other. The remaining components of the device shown in Figure 4 
are wholly sunilar to those of the first embodiment described above, with the 
•exception of the photovoltaic 13, which has a greater capacity, and of the 
management and control unit 15, which is constructed in a single body. 
Moreover, the local devices can employ as support structures, instead of the 
dedicated firame based on a bipod structure described above, structures akeady 
existing on the tenitory, for mstance uprights, trestles or supporting posts for 
telephone or electrical power lines. 

Based on a simplified embodiment, the system of the invention comprises a smgle 
local monitoring device. 

The present invention has been described heretofore with reference to preferred 
embodiments. It is understood that other embodiments derived firom the same 
inventive core can exist, all covered by the scope of protection of the claims set out 
below. 
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